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Abstract of JP2000077783 

PROBLEM TO BE SOLVED: To protect a quantum well 
layer and a barrier layer against damage by a method 
wherein an In-containing first nitride semiconductor layer is 
formed, a substrate is made to rise in temperature as a 
second another nitride semiconductor layer is formed, an 
In-free third nitride semiconductor layer is formed, and a 
first to a third process are successively earned out. 
SOLUTION: When the semiconductor layers of a nitride 
laser are formed through a crystal growth method, an In- 
containing multi-quantum well structure active layer 107 is 
formed keeping a substrate at a temperature of 750 deg.C. 
The substrate temperature is made to rise from 750 deg.C 
to 1050 deg.C as a P-type GaN layer 1 14 is formed, and 
then an In-free P-type GaN optical guide layer 109 is 
formed at a temperature of 1050 deg.C. As mentioned 
above, the substrate is raised in temperature as the GaN 
layer 1 1 4 is formed after the In-containing active layer 1 07 
is formed, so that In and Ga can be prevented from 
evaporating white the substrate is raised in temperature so 
as not to cause damage to a quantum well layer and a 
barrier layer above the active layer 107. 
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B&ZtltzBZ 3 0 0 AOTV V—ycOG a Nffi«^ 

A-y 7riio2, 105 o'CT-ffMsti. *> 

oSSA^SO$iX/i/f $ 3wn«0nlGaN3y^h 
30 11 03, 1 0 5 0°CT-ffM$ix. 

^SD$iX7t/I$ 0 . Um<7)nIIno.i Gao.9 NS 

10 4. SISiSJK 105 CCT'ffMSft. ^oI^^Ss 
JnSiX^JlSO. 4/xm cOnSA lo.isGao.ssN?? 

7K110 5. at/. *«JK 1 0 5 0*CT"ffM£ix, 
^oI^*<?3?JPSiX7>JJ$ 0 . lum »nIG a N3te77* 
FS1 0 6Srfflj^.TV^. 

[0030] Mimis— fti. It:. Kit 1 0 6 
±£, )HI^, I$2 5A«7yK-7«I no. 2 Ga 
o.8 Nfi?-#Filt , 5 0AcOTyh'-7*tfOI n 
40 o. os G ao. 95 NrnMSfr^tch . S«IK7 5 QXX'B 
j£S*l*:2 6^tjcr)^as^#F«3tattS 107,« 
ISS^a: 7 5 O'C*^ 1 0 5 O'CtTXBf %tft>J8til2 
ix. *>OMg*^P$ix>t<?$ 1 0 0 AcOpUGaNif 

114. S«S^ 1 0 5 OTTCffMSft. *»OM g&m 
tD^iltzff-^ 2 0 0 AcOpMA 1 o. 2 Gao.s N110 

8 . *1S?SJS 1 0 5 0°Ct-ffM$iX, AOM g*«^jn$ 
tlfiimZO. lAdK7)plGaN*^F1109, I 

KiBJKi 0 5 oxiTJBflKSii. *»-?Mg*«aain$n/sJP 
$0. 4aii <0pIA I o. uGao.«5N^77 Kll 1 

50 o , ru\ mm&fg. i o 5 cc-cjgasn. HMg^ 



9 

1 1 zffiz-z^&. ttz. mimis—fii, mmt l 

T. N i ( ^11) Jo<tt/Au( H2S) *><b&&Ptt 
ail2,Ti(SBlJB) fcitfA 1 ( 3S2JB) A»S>fc 

[0031] m^mmm2X'it. H2tcs-ram^w- 
ffisn 1 1 phshc , mm&rn i 5 o-cr i n zsts&n 

jraJtFWiiliSttJI 1 0 7 SriBfiRLfcf*. pSG a NJ1 
1 1 4 «r»f£L3:# 7 5 0'Ctf»h 10 5 0 

T"±ff. fttcXffiffiJK 1 0 5 CCtcT I n % 
^plAlo.z Gao.e Nil 1 OSSrffMLT^S. <I 
<0J: 0 t. H*fiJgJB«2-CJi, I n fc^tfJSttJB 1 0 7 
£ffM LfcttfcG a NJi 1 1 4 Z&fSLLKtf 
SLTV^SW. Hl&Wsfiajl fcRHKc. tE#Wl<7>J: 
d fc. #?fi<Nc I n-^G a**3£?6LvSttJB 1 0 7<0±3fl 

v\ 2<7)X o az. mmt i o o oxrssJsLt 

toatRiaK-C^I-Sit^^LV'A lx Gain N 

(osxsn % &zbtf%^cr>x\ *£ B H B 

ttOW^JBtfiStt « 1 0 7 tcfg LTStt-T* i k t> * 

[00 32] 9tt»!BW3 

SrfH-ftUlU— 9"t*tt, ffi£?&K7 5 0°CT*I n£-£tf 
iSttSSr^fifcUtfa. L*>£?ltf=Mg£«lU£A 1 
0.2 Gao.e NJ1 L 3:** £±tfT^ 

i). mcms— fo^mwmsm 102, 103. 10 

4. 105, 106, 107. 118. 109. 11 
0. 1 1 1(1. MEMOVPEffiKiOJ&WSivO* 

[00 33] H3tC*fa^U— CffiSr^fflk 

nt77 -f rsis i o i ±(c w®bjx5 o o 

•CCJgftSil/iJSS 3 0 0 A<7)7>" K-TOG aNffig 
J&RAy 7rl 10 2. WGfflSL 1 0 5 OXTTflMS 
il. *»-?a*7^aS2niS^J*S 3 //m CO nlG a'N 3 > 
Ml 1 0 3 . £ftjll£ 1 0 5 0°CT'7lM*iX. **o 
BB)f36<aainSiXJtlSS 0 . lMB<OnlIno.i G a 
0.9 NH104. SIK&K 1 0 5 O'CT'^SiX, #>0 
^*^jD$^lf$ 0 . 4um <7)nlA 1 o. isGa 
0.85N77 7 HJi 10 5. RV. 1 050 *CT 

jgjftSfi. a>oifs#fe&nSixfdf:£0. Ui cOnM 
GaN3t^ FI1 0 6£ffiz.Z^2>. 
[0034] mftM\s-' Wi. SEfc. T^'-f H'1106 
±fc. JlijC. JfE£ 2 5 k<7)T> V—y<n I no. 2 Ga 
0.8 Nft^JFJlk, U£ 5 0 AcDTy F— TV) I n 
o.o5Gao.95NPfigJI^£>$:&. ««JS7 5 O'CT'^ 



( 6MS2000-77783 ( P 2 0 0 0 - 7 7 7 8 3 A ) 

1 0 

l£$it7>; 2 6 J3Jffltf>£fflfrF#F«iftiSttfB 107. S 
«?SS'2r 75CCK 1 0 5 0X:f?±.lf 
ft. fr-jMgtfmuZixK&Z 2 0 0 AcOpfflA 1 o. 2 
Gao.s Nil IS, £ffl§Jg.l 0 5 0*CTlM£ft. 
A'OM gtfffiMZtltzWZ 0 . 1 //m £7)pSG aN^' 
-f KJf 10 9. *«?SJ£ 1 0 5 O'CTJfM^tL. *>OM 
S^Jd^iXTtJlS 0 . 4um COpSA 1 o. isGao.85 
N 7 y y KS110, 1 0 5 0*CTJBJfc 

A»OMg*>'i3an§il3tff$0. 5 win <?)pIGa 
10 Nay?? Mill g-fbttw— m. 

^fiekl-T. Ni( HI IB) fcJ:yAu( S52H) frh 
KhpMMl 1 2. T i ( HIS) *3«tt/A 1 ( m2 

[0035] mm&mm3Tt,±, m3^m-tm.im\y- 

1 isxx/mmmmm 2 1 mmiz, mm^mi 5 0 
°cz< i n ^ts^m&^#wm^is^m 1 0 7 

tdk. piAli.! Gao.sNIll 1 &£&f£L%:tfh 
SflBlA* 7 5 O'C*^ 1 0 5 0XJ4T±tfT.V^*. i 
20 COX 0 tc, HJ^SSplJ 3 Ttt . I n ^^rOvgttJI 1 0 7 
2r^L7tf*(CA 1 o". 2 Gao.s NJBSrJgfi!t L=5r*^* 

«$r#?sLT^scoT\ mmmmm 1 *j ii^sasjesRW 

2 k fmtz . 1 «k -5 C - #^4>C I n^G a*« 

M^LT«tt« i o 7 0±^m^.#wm^>mmmtm 

(C. fiStlSiL^WV^Alx Gal-x N (0 
HA^tt® 1 0 7 C» t-C#ft-f & k IS] 

[0036] SI»«CT4 
30 ^KMSKMRfflU . *^ H J £ IS & 4 f A $ ■SrtrS'ftSi 
^f*fS B B B ^^**a^^li(!!»FJ^IE(cSiJc7)i?iJT'* h . 

men. *mtmmmcomg' B <om.M3jm zm^xmmz 
^■tmtmu—yxu. mm^m7 5 o'ct- i n 

fittlirML^S, Mg^jStdOLfcl no.i Gao.9 
S105 O'CT-Mg^^IlL^GaNSrffML-TV^ 

s . mimis-w^mmM&m 102. 103. 10 

4. 1 0 5. 106. 107. 11 5. 109. 11 
40 0. 1 1 lti. W£MOVPEmzX*)&mzix&. 

[0037] cKiit 
■f 4 7 r a rmm 1 o 1 ±t-~ . m^. «is?aiK 500 

•CT*JBJ£$*tfcJS3 3 0 0 A«7 V K-7«G a Nfgfi 

7771102. S«?SJg 1 0 5 0'CT'^)jE,$ 
fl. ^Ol^^jD^ilTtH? 3 Atm COnSGaN^y 

hH 1 0 3 . «*?SJg 1 0 5 OXTCJBiRSft. 
^^iP$iX/c/P$ 0 . lw^nllno.i G a 
0. 9 NJI 1 0 4 . SSfflS 1 0 5 OTrt'flM£*i. **o 
SSRtfaanSfUfcff? 0 . 4 jum COnSA 1 o. is G a 
50 o. 85 N ? 7 y FJf 1 0 5 , &t>". 1 0 5 0°CT' 



1 1 

$ tl . *>-^«**iB*i * flfc * 3 0 . 1 >tt in <n n s 

c o o 3 s ] a-ftwu— m. sic. ##4 kji i o 6 

±tC, Hlft. U£ 2 5 k<T)TvY — ?<n I no. 2 Ga 
o.8 NS^#Fil t . AcriTy I n 

o . o 5 G a o . 9 5 N ft MS* 1 h tc h . 'WSMK 7 5 0 *C X'& 

tftztitc 2 emm^nrnTttrmmmm 107.1 

•«ia«Sr 750W105 OX;tX'±.tfZi:¥ b&ffcZ 
fl. ifi-oU grfmuZixtzB-Z 1 0 0 A<?DpS I no. i 
Gao. 9 N1115. «Sf£ 1 0 5 0*CT«£il. 
*>OM g#8sJo£*Xrt:iI$ 0 . I um «pSG a N}fc;# 
4 KS 10 9, 2£2IJ& 1 0 5 Q°CT&m.£ix. HM 
g*^JP$i!3t/S§ 0 . 4 /.tm WpSA 1 o. 15G ao. 85 

n^7 7KU io, i o 5 o'cx-mfc 

£ iX , AO M g #«8&fl[| $ ixfc m £ 0 . 5 in c7) p IGa 

N3y?;Mi l lzmx-X^h. H-nanu—irut, 

tfeU. N i ( JS 10) fc«klMu( ^2J1) *>4> 
iriplKffil 12.Ti(Ill) tJitfA 1 ( S5 2 
M) ^^^Sn^flSl 1 BarfffixTV^. 
[00 39] »Sm^J4T"{i. H6C^S-ftt)^- 

&K7 5 O'CT" I n £*tf^fiJH=#F«ia;SttJB 1 0 
7%MWLLttk. Pffllno.i Gao. 9 Nfll5^i 

i&Ltctf^mm&g.* 7 5 0°C*^ 1 0 5 o°ca-r± 

»f , ft(C*ffi?SJ£ 1 0 5 O'CtCT pIG a Nittf-f KS 
10 9?:MLtl^. BUlEIno. i Gao. 9 N 

ill 1 514, *KS:7 5 OT.^'-; 1 0 5 0'C^T"#?SL 
^'f>ffMLtv^#. i n<5oxt*^^>-v;HjS;*Jl-^ 

* *tffiat4a«ajK**S < =Sr-5» fcioix/h $ < £• h . ± 
T, mmzii, BUS I no. 1 Gao. 9 Niil 1 5<vm®, 
(4, TSS-Cti^SEiM 1 ? I no. 1 Gao. 8 NT*4*«. ± 
a5T'{4GaNlC3fil->t«Oi:^-?TOi.. GaNftli^ 
< I nx Gal-x N (0<X<1 ) Ji^EfcL &#*£>S 

C J: 0 , 4 fc , #i»isStfSt SCirtcj: 0, 

C0040] Cct) J; (c . Htfi^HSfiaj4 T't4. I n 
tfSttif 1 0 7 SrffML^&fC I no. i Gao. 9' Nil 1 
1 5£^fi£L^%^£#;&LTV>4>c7j-e. HSfe^SI 

w 1 * ^ uuMwnn 3 1 ih]«ic . mmm 1 *> i 3 «c, 

I n^G a*gg«L?SttJB 1 0 7£0i»lf 
#FJi J S>»e«a t 8t5« $ ix 6 i: v * 3 |3«ga<£ t^r^ . a 

x Gal-x N (OSXfil) M/m^M 1 0 7 CJg LT 

[0 04 1] »WI5 



(7)Hfl20 0 0-77 7S3 (P2000-7 7 783A) 

1 2 

s-ra-ftftu— reti. *«a«7 5o*cn nz-tts 

SlfilsrffML. «Bv^TRt<*««aK7 5 O'CT'Mg 
' ZmnLtlA I0.2 G ao. 8 NJI*»*Lfc«, 
«f Br LT L . 1 0 5 O'CTM g £Ss 

JPLJtA 1 0.2 Gao. 8 NJi^ffMLTV^. MfL^l- 
— ^tfd^MVfMKAJI 1 0 2, 1 03, 1 04.105, 
10 6.107,116. 11S, 109,110, 1 
10 1 114. jSEMOyPEftfcAO^ffiSixl.. 

[0042] H7^'TS-fl: ! ^U-ifi4, CrB5r^fBt 

oi±t. m^. s»jksoo 

•CT'ffM^iX^i?? 3 0 0 ACOT V K-7' , ^G a NfKvS 
J&KA., 7 rl 1 0 2 . X^iOK 1 0 5 0°CT'®(£$ 
fL, ^oSS^aSinS iX/ti?$ 3um <7) nlG a N 3 V 
99 YM 1 0 3 , 1 0 5 0rT«$fL, *o 

S^*^Q$iX7t:l¥$ 0 . 1 um Onl I n 0. i Ga 
0. 9 Nil 10 4. S«i®Jg 1 05 0*Cf^$ix, *>o 
mm&W)\lZtltimZ 0 . 4jum cOnSA 1 0. i&Ga 
20 0. 85 N ? 7 -y HJf 1 0 5 , fttf , *«?S« 1 0 5 O^CT' 

GaNjt^M Hil 1 0 6*-|5Bx.TV^|)„ 
[0043] Hflahl"- T(4, It:, Hflf 1 0 6 

±(C. KliJC. I$2 5A<^T>-H— r<?51 no. 2 Ga 
0.8 NM^FJf JfS 5 OACOT^H— 7*«0I n 
0. 05 G ao. 95 NPfMJi* 1 ^ ; Srl> . S«?S«7 5 O'CTJg 
fiit^tl/c 2 6SflJ^^ai^#F«3t«t4il 107. 1 
ffi&gLl 5 O'CT'ffM^iX. fr-oM gtfmaztitzmz 

5 0a«pIA I0.2 Gao. 8 Niil 1 6. S^rflJSl 
30 0 5 0*Ct«?ix. ^OMg^3sJD$iX^ff$ 1 0 0 
AWpIA I0.2 Gao. 8 Nill 0 8. S&iBJK 10 5 
CCT'ffM^iX. *OMg*^SDSil?tlS$ 0. 1 xem 
c7) P IG a N3t^-f KJ1 10 9. *EzSS 1 0 5 0°CT' 

A 1 0. 1 5 G ao. 85 N 7 y y KJB 1 10. 25.1^, Sffi?aJS 
1 0 5 0°CT-JIM$tl, *»OM g *^JP$it7ti?S 0 . 
5//u«pSGaN3>^^Ml 1 1 SrHiT^S. 
M-ft^U— Tt4, «ffi^L-T, N i ( StlJl) fci^A 
u( D$2V) P«ffil 1 2, Ti ( mi if) & 

40 iVA 1 ( S?2Ji> A^^JnfSl 1 3^ffitiTV> 

[0044] HSfe^jBffil 5 T't4 . 0 7 tC^-fB-ftttW— 
■r^#^S H B 8 il^^B a a fix:«^J: OTBJS-f S« 
ffi«7 5 0°CT' I n $r-^tf^aS^-#F«JtvgttiB 1 0 
7«L, ^VvC*«?flJK7 5 0°C-CpMA I0.2 G 

ao.s Nill 1 6€rffML*:f&, -B. )S.^$r4>8)f L, 
S^e-7 5 O^Co 1 0 5 0°Cii;T#i®L, L*^f^tC 
l«Sl 0 5 0'CfplAlo.2 Gao. 8 NH108 

50 Xft%iX Hft tew . HUK#?S«4 I n ^^tfYSttil 1 



1 3 

0 7 tmtmWi.i&%TpW.A lo. 2 Gao.s Nil 16 

£ mm. l tzmz'n* ot^„ 

[0045] Al liG aKJt^TI^LiK . ^Bfrt^ 
I n £-£tfvgtt/f 1 0 7 ^©fiKL^f* 

ic. »>t i n^#tr?sit« i o 7Bj8.&ftmtmm& 

Jg.X\ .{RtcGa^T^L^i: L-T t> A 1 N^'#^ 
^±^ft^£WJS$tifflfix;<DA lx Gal-x N ( 0 < 
XS1 ) l^ffMtTi3Wf. ^TSIS^SL^PSi 
i n zstsimm 1 0 7<0M3*£l%±^ftxi:§IIA i 'fc 
IxIhA^ot^l,! 1 3 2 7 3## 

PI ) . ±-5t. &£&gJ!gffl 1 =Sr o LXfitf&ftffl 4 fc fflK 

ttJBl 0 7^)Jia5^*^#Fe^PfM®*^«$iXl»fc 
ir^lSMB^tfr^. KffltlfML^plAl 
o.2 Gao.s Nil 1 669Jf§ti5 OAfcitV^*^ tfc 
*«2^J:^{C. tS^TBSt* U7t^B B B 14«OSV>A 1 x G 
al-x N (O^XSl ) «A*i£ttJBl 0 7tCfgLT#tt 

-r ft i t iz j: i, ffw^omm t . 

[ O 0 4 6 ] =wrfc . XffiBJBffll 5 Tli . I n Sr^trfiHk 

i o.i&imermm.i&mb piah.! g a 
o.s Nil i emmmcomm^tu, mmizmtx-h 

ft£-g{±3r<. plAlo.! Gao.s NJBl 1 6&f8&f 

<vmm&%tf i n zsts&vtm i o 7Bm$<r>mm&%. 

[004 7] nmW- 1 0-2793 ft$ 
MlC*$<l>tpI=if+7rl3S(±. I nGaNiO 
& ft vSttJB/^W-r 4 CO £ RS±-T ft * ■* «y 7°JI t L T CQ 

CDftTJ tm 1 / 3 KffiT L X L 4 a 1 3£^T V ^ ft . 4 
fc. «WF1 0- 1 296 9^mX'i>. 2 £3f 

m : =ircr>liifltft&mzfo±i-$> tZtlX^Z. 

LfrLttffh. n^^mmxa. mmmmm2i,z7r^tL 

fcpiA 1 0.2 Gao.s Nil 1 0 82r. 1 fcitA* 

t Ui*§^ #J3£co rjB^jftsju^Lj; 3 fc-f ftHjgj <o 

mx-iSKtzJ; 'j%mmtffoh-*x\ m^tm^^ 

[0048] ^mmmmmmxte. vy r-trcm 
w^nzmm^titzmmn^— * zmt,z ltibbj 

;flfc x tr? i^;l^$jf icco^RRJeSixft € co 

ft. -9- 7T-fTcmi«±K:»j«S/i/sHfl:*ix 
— !f/i'»tT**< . CMJ^coiE^Bjt; -fft-9- 7r^f7 
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1 4 

#&HJti£l$ < SStef ft C i: if ffiJftft . £ <b lz . 2-ft 

1-ftCt* { tH*ft. 
[00493 

m 1 ^a-fttt^i** * iP/K l . <5c k ^T-m 2 tfojs ijcos-ft; 
fls^NfHtJi * l ^ // ^> mm *: m&i. <X (C I n £ * 

4^^»3^SfL^#frJlS-ffM-rftC: t (cj: 0 . « 
10 $k<T)£ iz . & 1 c^-fl2Hi4M»ffc*ajm*(c I n^G 
a*gg5gtvSttecO±SB<50fi^#FiB^ , PtMeA { WE«§ 
ixft 1 1> 3 |B]HA«± b^r i \ 4 ?t . J: 5 tffifflT 
fife* L/ilSJIttcoS^jfS 3 Offi^tfll^HsJiJ^iSttflitc 

[0B^S#^1M B J] 

.[HI 3 *^c7)||SSff^f?iJlOifS H a BfifeS*S*fflV^T 
S5t $ ixtz . S-fk«i - if ^WBfiiHT* ft . 
[02 ] *^BflO*^FJ(?i|2tfO^ B B a fi5t*^rS£fflv^T 

«a$fut . afliBiu— fnw&mmx'fo s . 
ix/c. mt»p— ?<?MBmmmx"fo&. 

[063 *^Bjc7)^M^.^.f?iJ 4 OiS B B B fiic«*& £ ffl V 
WSSiiit , Mft;%U--Hf'<7.)1ilB&B/rffl0T t 1 ! > ft . 

[073 ^m^mmmmms^m^^ifm^m^x 
mm $ . mm u-^wmmwwxfo ft . 
30 m^<r>mm 

1 t7r^7«AK;±ffi):1-|»lS 

2 a' 7 y T m 

3 SiF-7'Ali.3 Gao.i N^^nlay^ 
7 )-« 

4 S i F-7nIG aN«t D^-ft 7 y Kig 

5 S i £ F-TUfc^M^FmtJ: 0 =5:ft«ttS 
6- MgK-7plAU.! Gao.s N J: 9 % ft 3? 1 CD 

7 MgK-7plGaNJ;0^| l S2«PII 

40 8 Mg K-7"A 1 0.3 Gao.7 Nj; O&'ftS^SOpgy 
Jl 

9 Mg K-rpSGaNJ; D^ft P^3>'^i? bJf 

31 Afflj±itt§t7T'f ray^ 

32 GaNj:D^4A'7 7Ti 

33 Si K-7*nS2GaNJ:i9 ! Sr*nS=i>'^^>Ji 

34 S i K— 7*1 no. Gau N J: O^ft ^ 7 y ^fig 

35 S i K-7nlA 1 0.3 Gao.7 N«fc D^cftnS 
50 3 6 S i K-7nIGaN J: D^ft ngJft/yM HJf 



37 
3S 

39 
4 0 

tz 

4 1 
4 2 
43 
1 0 1 
1 0 2 
1 0 3 
104 
1 0 5 



1 5 

MgH-rplAlo.2 Gaoj NiOWpS 

M g F-7° pIG a N <± p 2t)te#-< H /I 
MgF-rAlo.3 Gao.7 N J: 9 3: S P 



N i £ Au Sr*MEtt« 
TifcAl £*)tch%W& 

G a N (K jfij&ft' \ >v 7 r 9 
nil no. 2 Gao.e N ? W 

nl I no. i G a 0 . 9 N/i 
nSA 1 o. i5Gao. 85 Nl 



9 9 Y 
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1 6 

106 nlGaN^KI 

107 I no. 2 Gao.e N/ I no. 05G ao. 95 N^fi 

108 Mi&TB$L$tltzP%lA 1 0. 2 Gao.s NJB 
1 0 9 piGaN^M K® 

1 1 0 pIA 1 o.i5'Gao.85N^77 KJI 

111 pilno.2 Gao.s N3>'?ni 

112 N i&£lfAufrh%i>pW& 

113 T i fc iVA 1 *»<5>=flr* nil 
10 114 pSGaNl 

115 Pil no. 1 Gao.s N/f 
1 1 6 fifitM^i'^pSA I0.2 Gao.s 
118 115:^U^««?^:pSA1o.2 G 
ao.s Nl 
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